XMAP215, XKCM1, NuMA, and cytoplasmic dynein are required for the assembly and organization of the transient microtubule array during the maturation of Xenopus oocytes.
During the maturation of Xenopus oocytes, a transient microtubule array (TMA) is nucleated from a novel MTOC near the base of the germinal vesicle. The MTOC-TMA transports the meiotic chromosomes to the animal cortex, where it serves as the precursor to the first meiotic spindle. To understand more fully the assembly of the MTOC-TMA, we used confocal immunofluorescence microscopy to examine the localization and function of XMAP215, XKCM1, NuMA, and cytoplasmic dynein during oocyte maturation. XMAP215, XKCM1, and NuMA were all localized to the base of the MTOC-TMA and the meiotic spindle. Microinjection of anti-XMAP215 inhibited microtubule (MT) assembly during oocyte maturation, disrupting assembly of the MTOC-TMA and subsequent assembly of the first meiotic spindle. In contrast, microinjection of anti-XKCM1 promoted MT assembly throughout the cytoplasm, disrupting organization of the MTOC-TMA and meiotic spindle. Finally, microinjection of anti-dynein or anti-NuMA disrupted the organization of the MTOC-TMA and subsequent assembly of the meiotic spindles. These results suggest that XMAP215 and XKCM1 act antagonistically to regulate MT assembly and organization during maturation of Xenopus oocytes, and that dynein and NuMA are required for organization of the MTOC-TMA.